Biomodulator-mediated susceptibility of endogenous lipid droplets from rat adipocytes to hormone-sensitive lipase.
The amount of fatty acid release by a fat cell homogenate without pretreatment with epinephrine was found to be slightly more than that released from fat cells by epinephrine, suggesting that fat cells contain high lipolytic activity even in the absence of lipolytic agents. Fat cells contain high hormone-sensitive lipase activity (1383 mumole free fatty acids/g/hr) in the absence of epinephrine, and addition of epinephrine to the cells did not increase the activity, significantly. Like epinephrine, DBcAMP and/or theophylline also elicited marked release of glycerol from fat cells without activating the hormone-sensitive lipase activity. However, although fat cells contain a large amount of hormone-sensitive lipase, lipolysis was negligible in the absence of these lipolytic agents. These results suggest that lipolytic agents such as epinephrine, DBcAMP, and theophylline induce lipolysis in fat cells through some mechanism other than activation of hormone-sensitive lipase and that in the absence of lipolytic agents, some system in fat cells inhibits lipolysis of endogenous lipid droplets by hormone-sensitive lipase. The lipid droplets in fat cells consist mainly of triglyceride with phospholipids, cholesterol, carbohydrate, and protein as minor constituents. The phospholipid fraction was found to consist of 75% phosphatidylcholine and 25% phosphatidylethanolamine. Of the minor constituents of endogenous lipid droplets, only phosphatidylcholine strongly inhibited hormone-sensitive lipase activity in a [3H]triolein emulsion. These results suggest that phosphatidylcholine in endogenous lipid droplets may be responsible for inhibition of hormone-sensitive lipase. Then, a cell-free system was established in which epinephrine, DBcAMP, and theophylline stimulated lipolysis of endogenous lipid droplets from fat cells by lipase solution. In this system, these lipolytic agents did not induce lipolysis in the absence of added lipase. Lipolysis in the mixture of the endogenous lipid droplets and lipase solution was accelerated by phospholipase C with concomitant loss of epinephrine-induced lipolysis. After pretreatment of the endogenous lipid droplets with phospholipase C, these lipolytic agents no longer induced lipolysis. Pretreatment of the endogenous lipid droplets with phospholipase C reduced their phospholipid content with the formation of phosphorylcholine, but did not affect their triglyceride and cholesterol contents. Treatment of the endogenous lipid droplets with phospholipase D did not affect lipolysis in the cell-free system. These results suggest that phosphatidylcholine in the endogenous lipid droplets may inhibit their lipolysis by hormone-sensitive lipase in fat cells and also be involved in the mechanisms of the stimulatory effects of epinephrine, DBcAMP, and theophylline on lipolysis.